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Centralab Fixed Resistors now take 
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esting booklet telling in detail the 
unique and different method of man- 
ufacturing Centralab Fixed Resistors. 
It is yours for the asking. Why not 
send for it today. 
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in faulty contacts, insufficient resistance, breakdowns and 
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Pentode tubes used as triodes 
[Continued from page 227] 


age (B + C voltages) of about 325. volts in order to 
deliver the same power output as the 245 does with 300 
volts applied. The average plate current for 300 volts 
on the plate and screen-grid with minus 25 volts on the 
control is 27 m.a. The d.c. power when used as a triode 
under the above conditions is 8.1 watts compared with 
a total power of 9.9 watts in the plate and screen-grid 
when used as a pentode. 

The input voltage required is only about half of that 
required by the 245 tube. The per cent second harmonic 
is rather high so that its use as a single output tube 
connected as a triode is not recommended. It does, how- 
ever, appear to offer some advantage when used in push- 
pull as a triode, namely a 50 per cent reduction in input 
voltage over that required by a 245 for about the same 
power and less matching difficulties than if it were used 
as a pentode. 

The following conclusions may be reached: 

1. The maximum obtainable power output efficiency 
is the same with either ideal pentode cr ideal triode. 

Ideal pentode characteristics under the conditions 
that voltage input will not exceed the negative grid bias 
may be realized practically much closer than ideal triode 
characteristics. 
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Fig. 5—Pentode used as triode; screen-grid tied to plate 


3. Ideal triode characteristics may be realized approxi- 
mately by imposing no limitations on grid voltage swings. 

4. A single pentode output tube is not as satisfactory 
as single triode as regards distortion taking into account 
output impedance variation with respect to frequency. 

5. Good results as to quality may be obtained by pen- 
tode push-pull operation by matching so that the load 
impedance variation due to variation in speaker imped- 
ance with frequency will fall within the proper range. 

6. Push-pull operation is more satisfactory than paral- 
lel operation. 

7. The 247 type tube has some advantages for use as 
a triode with push-pull connections, 
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WARD LEONARD 
PRODUCTS FOR THE 
ELECTRONICS FIELD 


For Radio Set and Phonograph 
Manufacturing 


Vitreous Enamel Resistors 
Slide Wire Kheostats 


For Sound Equipment 
Vitreous Enamel Kesistors 
Volume Controls 
Faders 
T-Pads and H-Pads 
Attenuators 
Relays 
Dimmers and Are Ballast Rheostats 


For Broadcast and 
Point-to-Point Transmitters 
Relays 
Time Delay Switches 
Vitreous Enamel Resistors 
Attenuators 
T-Pads and H-Pads 
Faders 


For Wire Communication 
and Wired Radio Systems 


Relays 

Vitreous Enamel Resistors 
Attenuators 

T-Pads and H-Pads 

Slide Wire Rheostats 
Volume Controls 


For Industrial Control 
(Thyratrons, Photo-cell, Ete.) 


Relays 
Vitreous Enamel Resistors 
Volume Controls 


For Laboratories 


Relays 

Slide Wire Potentiometers 
T-Pads and H-Pads 
Attenuators 


A NEW 
MIDGET 
RELAY 


at midget prices 


Ward Leonard engineers have developed an inex- 
pensive Midget Magnetic Relay of exceptional 
merit . . . a relay particularly adapted to success- 
ful point-to-point transmitters on devices employed 
in broadcast station equipment, sound receiver 
studio apparatus, telephone and telegraph repeater 
systems and other electronic developments. 


This small Type A relay is made with the usual 
fine workmanship of Ward Leonard products. It 
is rugged . . . built to stand severest service, even 
abuse. It can be equipped for either single pole 
or two pole operation, and can be either single or 
double throw. Can be used on practically any 
circuit, either A.C. or D.C., up to 115 volts. 


Standard Features 


1. A.C. or D.C. operation. 

2. Coils designed for continuous duty operation. 
3. Small energy consumption. 

4. Can be supplied either single or double pole. 


5. Silver to silver contacts . . . rated up to 6 amps. 


A.C, at 110-v. 


6. Can be furnished in 8 different contact com- 
binations. 


Front or back of panel connected. 
Relay base only 23% x 1% inches. 


Bakelite and fibre insulation. 


~l 
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» 


This company builds relays in many types and 
forms. Information gladly supplied. Let us 
know your requirements. 


WARD LEONARD ELECTRIC CO. 


MOUNT VERNON, NEW YORK 
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